Introduction
Today, in western countries, only 30 to 40 % of all invasive breast cancers are node positive [1] . The marked stage shift, which has occurred following introduction of screening mammography maintain that a defined group of patients now exists with such a low probability of nodal disease, that even sentinel lymph node biopsy can be eliminated [2] . But the group, in which axillary dissection could be omitted without any negative impact on the management outcome that would have been otherwise achieved by axillary dissection, is yet to be accurately defined.
Objective a) To evaluate the correlation of various clinico-pathological variables with axillary nodal involvement in T1 breast carcinoma. b) To identify, on the basis of observed variables, a subgroup of T1 breast carcinoma patients with low risk of axillary nodal metastases.
Materials & Methods
The study was conducted in Bombay Hospital & Medical Research Centre. From March 2012 to May 2014, the data was prospectively compiled while patients who were operated upon since January 2009 & were on regular follow up were also included in the study. A total of 100 patients were studied in the study. Clinical parameters that were recorded included age in years, tumor palpability and family history of breast cancer. The histopathological (HPE) data recorded included histopathological tumor size in mm, histopathological type of the tumor, Lympho-vascular invasion (LVI), histological grade of the tumor and the presence or absence of axillary nodal metastasis. The immunohistochemistry (IHC) data recorded included positivity or negativity of the tumor for oestrogen receptor (ER), progesterone receptor (PR) and epidermal growth factor receptor (Her2/neu). Patient inclusion Criteria included, patients with T1 breast cancer, no palpable axillary nodes & a minimum of 10 axillary nodes were dissected. Also, patients in whom axillary staging was done by using Sentinel lymph node biopsy (SLNB) were not included in the study.
The tumor size was determined using the largest dimension of the invasive tumor component as measured in the gross pathological specimen and this was categorized using TNM staging system of AJCC (7th edition): T1mic =1 mm or less, T1a=1.1 mm-5 mm, T1b=5.1 to 10 mm, T1c=11 mm to 20 mm [3] .
Nottingham scheme, also called as Elliston and Ellis modification of the Scarff-Bloom Richardson grading system, was used for grading the tumors [4] .
Immunohistochemical (IHC) analysis was performed on the formalin fixed, paraffin-embedded breast cancer tissue specimens. The oestrogen receptor (ER) and progesterone receptor (PR) analyses were based on the IHC assay, in which a report of 1 % or greater of the cells that had nuclear staining for either ER or PR was defined as positive [5] . IHC was performed with anti-ER (Thermo, Clone: SP1, dilution: 1:100, Fremont, CA) and anti-PR (Thermo, Clone: SP2, dilution 1:100, Fremont, CA) and using an auto staining system. The breast cancer tumors were classified as HER2-positive if they were scored as 3+ by IHC method. The intensity of the membrane staining was defined by a semi-quantitative score (0 to 3+). The tumor staining was compared to the staining of the normal breast epithelium for the same patient for the negative control. For clinical purposes, 3+ staining, which was defined as uniform and intense membrane staining in more than 30 % of the invasive breast cancer cells, was considered as overexpression [6] . Specimens which were equivocal on IHC for Her2 status were further analysed by florescent in situ hybridization (FISH) as recommended by American Society of Clinical Oncology/College of American Pathologists guidelines 2007. Such equivocal samples were defined as exhibiting complete membrane staining that is either nonuniform or weak in intensity but with obvious circumferential distribution in at least 10 % of invasive cells (corresponding to a score of 2+) [6] . The path Vysion Her2/neu probe kit (Vysis Inc, Downers Grove, IL) was used for the FISH analyses of such specimens. The specimens were interpreted as amplified when ratio of Her2/chromosome 17 signals was equal or greater than 2.0. We defined node positive (+) as one or more histologically documented axillary lymph nodes. 
Results
Of the total 100 patients in our study, 25 (25 %) had node positive disease. The univariate analysis of the factors associated with axillary lymph node metastases is presented in Table 1 . The multivariate analysis of factors associated with axillary lymph node metastases is presented in Table 2 . All the variables which were found significant on univariate analysis were also found to be independent predictors of axillary lymph node metastases on multivariate analysis. Table 3 presents the biomarker profile of tumors without axillary metastases.
Discussion
Historically, the clinical value of axillary dissection in the management of breast cancer kept on changing. Evidence discredited its therapeutic value in improving the survival but proved its predictive & prognostic value and its value in the local control of breast cancer. The knowledge of ALNI influences the consideration of adjuvant chemotherapy in limited number of breast cancer patients in contemporary clinical practice. With this progressively squeezing role of axillary dissection in day to day practice, clinicians have sought to look into:
a. The proportion of patients of breast cancer who are over treated for their axillae b. Alternative means of garnering the information of ALNI Apart from observation with selective delayed treatment, the second strategy that is being evaluated is to try to predict ALNI in a tumor on the basis of biomarker profile so that management strategy for the clinically negative axillae can be individualized. Based on the predicted risk of ALNI, the axilla with low risk can be observed while axillae with Table 4 presents the published data on such evaluation of independent predictors of ALNI. The factors, as evident from Table 4 , most consistently found directly associated with ALNI include the larger tumor size and the presence of the lympho vascular invasion followed by higher histological tumor grades. The results of our study reproduced the similar findings. Tumor size of≥1 cm (OR=4.8, 95 % CI: 3.84-12.56, p<0.001), grade II/III (OR= 3.5, 95 % CI: 0.12-4.75, p < 0.003) and the presence of lympho vascular invasion (OR 3.52, 95 % CI: 2.9-9.3, p< 0.000) are found to be the independent predictors of ALNI in our study. In our study none of the 24 patients with≤10 mm tumors without LVI had ALNI while the ALNI was found in all the three patients with≤10 mm tumors with LVI (p<0.05). In our study the significant increase in ALNI associated with LVI extended to the tumors of 10.1-20 mm size also. Against the 5.4 % of ALNI in T1c tumors without LVI, ALNI was observed in 55.6 % T1c tumors with LVI. In concordance with the reports from many authors, we observed that for a particular tumor size higher histological grades are associated with higher incidence of ALNI [9, 12, 18, 20] .
In our study grade II/III T1a-b tumors had 20.% incidence of ALNI against 0 % for grade I T1a-b tumors & similarly grade II/III T1c tumors had 34.7 % incidence of ALNI against 20.8 % for grade I T1c tumors.
Tumor palpability as a factor predictive of ALNI has been studied less often and published with mixed results. Jong HL et al. [10] documented tumor palpability as an independent predictive factor of ALNI, an observation against the published results of Tatjana et al. 2006 [13] . However our study, [26] T ≤5 mm, non multicentric or multifocal, without LVI or tubular or mucinous histology 0 % Rivadeneira et al. 2000 [22] T≤5 mm, GI, without LVI, age>60 years 8.4 % Barth A et al. 1997 [27] Non-palpable, non-high grade T≤1 cm, without LVI 3 % Chadha et al. 1994 [28] T ≤1 cm without LVI 9 % Our study T≤1 cm, GI grade, without LVI, non-palpable 0 % ALNI Axillary lymph-node involvement, T tumor, G nuclear grade, LVI lympho-vascular invasion ER/PR and Her2/neu status as a predictive factor of ALNI has been the most variably/heterogeneously evaluated and analysed in the literature. Some studies evaluated only ER/ PR while some evaluated Her2/neu only. Even studies which have evaluated all the three receptors differ in individual versus group analysis of the factors. We believe that the heterogeneity and subsequent inconclusiveness of the resultant data might have crept in due to two main reasons: a) lack of standardization of the technique for evaluation of receptor status among the studies and b) change of definitions from time to time for their positivity and negativity. Considerable heterogeneity in breast cancer receptor evaluation as factor predictive of ALNI can be easily made from Table 4 . We consider that receptor variables as factors for predicting ALNI should be analysed in grouped manner so as to collaborate with the newer approaches to the breast carcinoma classifications based on IHC biomarkers and gene expression profiling. The Basal-like type which are commonly ER/PR-, Her-(Triple negative) have been documented to have worst overall and disease free survival [24, 25] .
As published by Jong HL et al. [10] our study also documented triple negative (ER/PR-,Her2-) receptor expression status to be an independent predictor of ALNI (OR=2.14, 95 % CI: 1.98-4.54, p<0.003). However Youshihara et al. [7] did not find these receptor factors as independent predictive factors in their recently published study but the study lacks analysis of these factors in a grouped manner.
Published literature (Table 4) presents mixed results for the factors such as presence of family history, histological type of the tumor as predictors of ALNI. Our study did not demonstrate any statistically significant association between these factors and the ALNI. However, a small sample size of our study prevented us from making any conclusive inference for the factors which are relatively rare in occurrence (family history & special histological types). Though many studies have found younger age as a significant predictor of ALNI, our study did not reveal any association of age with the ALNI. Table 5 presents biomarker tumor profile with corresponding risk of ALNI as published by various authors while Table 6 depicts predictive factor criteria, as published by corresponding authors, for possible omission of axillary dissection owing to the low predictive risk of ALNI in such patients.
In our study ALNI was not observed in any of the 12 patients with a tumor size of ≤10 mm, no LVI & histological grade I, implying that the biomarkers predictive of ALNI have a potential to delineate a group of patients in whom operative axillary evaluation (SLNB/AD) can be substituted by a watchful follow up.
From the above discussion, it seems that scientific rationality, based on pre-operative core tissue evaluation, does exist for identifying a group of early breast cancer patients with reasonably low risk of predicted ALNI for consideration of omission of both AD/SLNB. The standardization of definitions for the variables predictive of ALNI & quality techniques for evaluation of such biomarkers in tumor biopsy cores will be of paramount importance towards that effort. Such strategy of selective omission of AD/SLNB will require to be studied in prospective, adequately powered studies/ randomized trials with sufficiently long follow up for survival outcomes. However, due to relative rarity of T1 breast cancers, it seems difficult to conduct a sufficiently powered prospective study on the subject particularly in countries were breast cancer screening is not widely prevalent.
